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A method of treatment of equipment used in critical gas 
handling applications includes flowing designated gases 
through the equipment and packaging the equipment in 
an inert atmosphere for shipment. 
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TREATMENT AND PACKAGING OF GAS 
HANDLENG EQUIPMENT 

FIELD OF THE INVENTION 

The present invention relates to the treatment of gas 
handling equipment so as to remove contaminants 
therefrom and reduce or eliminate absorption of gases 
into the material of which the equipment is constructed 
during use of such equipment. 

BACKGROUND OF THE INVENTION 

It is well known that there are certain gases which are 
absorbed into the surface of certain metals. These met 
als each have a characteristic maximum absorption 
level, which having once been reached through suffi 
cient exposure to a given gas, remains unchanged unless 
the equipment is exposed to certain other media, for 
example, air or water vapor. 
This characteristic of absorption can be troublesome, 

especially in certain delicate applications; for example, 
in the field of monitoring ambient air. These tests are 
usually carried out on automatic machines which must 
be calibrated by flowing a sample gas therethrough and 
adjustment of the machine such that the readings pro 
duced by the sample gas match the known concentra 
tions of the sample gas constituents. In order to assure 
accurate calibration, the constituents of the sample gas 
must remain in the same concentration after passage 
through gas handling equipment as measured by the 
laboratory which produced it, so that the concentra 
tions measured on a previously-calibrated instrument 
are in fact the same as those to be detected by the ma 
chine to be calibrated. Furthermore, gas handling 
equipment generally carries contaminants such as resid 
ual moisture or oils on surfaces thereof and such con 
taminants may react with and thus alter the relative 
concentrations of constituents of sample gases. 

It is therefore necessary to insure that the gas han 
dling equipment used to convey the sample gas from the 
container in which it is shipped into the machine to be 
calibrated does not interact with the gas and alter the 
relative concentration of its constituents. Clearly, the 
same difficulty must be dealt with in all situations where 
the composition of a gas is critical, whether for calibra 
tive, chemical, anesthetic, industrial or other purposes. 

OBJECTS OF THE INVENTION 

It is therefore an object of the invention to provide 
gas handling equipment which will not interact with the 
gases with which it is used. 
Another object of the invention is to reduce the time 

required to calibrate gas and analysis equipment, with a 
concomitant reduction in the loss of sample gas during 
calibration or "start-up' of such equipment. 

It is a further object of the invention to provide a 
method for substantially precluding the interaction of 
gases with metal surfaces of gas handling equipment 
during use of such equipment. 

Still a further object of the invention is to provide a 
method whereby contamination, dilution and changes 
in relative concentrations of gases or gas mixtures dur 
ing passage through gas handling equipment can be 
eliminated. 
Other aspects and uses of the invention will be appar 

ent to those skilled in the art. 
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2 
SUMMARY OF THE INVENTION 

The present invention provides a method which satis 
fies the need felt in the gas-handling art for an equip 
ment treatment process which will prevent the equip 
ment from interaction with the gases during usage of 
such equipment with such gases by flowing the gas or 
gas mixture with which it is to be used through the 
equipment and then packaging such equipment in a 
sealed container in the same or an inert gas. In this 
manner the metal surfaces of the equipment exposed in 
use to absorbent gases are brought into equilibrium with 
such gases and such surfaces will not change the con 
centrations of the gas or gas mixtures with which the 
surfaces come into contact. Furthermore, upon flowing 
such gas or gas mixtures, contaminants on surfaces ex 
posed to the flowing gas will react therewith and be 
removed prior to packaging of the gas handling equip 
ment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the specific example of an ambient air analyzer 
described above, the gases of interest are typically SO, 
H2S, CO, CHSH, CS, NO, and NO. Carefully tested 
mixtures of these gases in synthetic air, nitrogen or 
hydrocarbon base are commercially available for cali 
bration purposes. It will be understood that synthetic air 
is formed by mixing pure nitrogen, pure oxygen and 
carbon dioxide in the relative proportions that such 
gases exist in ambient air thereby resulting in a highly 
pure but "synthetic air” mixture. These gases (SOHS, 
etc.) are all absorbed at characteristic rates into the 
metal surfaces of the regulators, valves, lines and other 
fittings of the analyzer or machine, and as described 
above, it is therefore essential that all parts of the ma 
chine in contact with such gases be pre-flowed before 
either calibration or testing to assure that the relative 
concentrations of gases making up the calibration gas 
mixture to be tested is not disturbed. 
The method according to the invention provides for 

pre-treatment of the gas handling equipment, such as 
regulators, used to pass or dispense calibration gases 
(i.e. gases of known composition). These regulators are 
pre-flowed with or exposed to gas mixtures containing 
relatively high concentrations of the gases with which 
they are to be used and are packaged in the same gas, or 
in nitrogen or another inert gas. The user of the regula 
tors is then only required to purge the pretreated gas 
handling equipment, thereby reducing the "start-up” 
time (i.e. the time required to calibrate a machine, etc.) 
from, typically, 24 hours to less than 30 minutes. This 
savings of time is an obvious advantage to the user. 
Moreover, the method of the invention further allows 
the user to avoid wastage of considerable quantities of 
sample calibration gas, inasmuch as if the user were to 
use calibration gas for pre-flowing purposes, its utility 
as a fixed standard would necessarily be destroyed due 
to absorption of calibration gas constituents into metal 
surfaces of the gas handling equipment. When the 
method of the invention is utilized, the user need only 
pass enough calibration gas through the gas handling 
equipment to be certain that all packaging gas has been 
flushed out. 
A typical calibration gas will have the composition: 
CO: 0.05-100 ppm. 
SO: 0.05-100 ppm. 
NO: 0.05-100 ppm. 
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NO: 0.05-100 ppm. 
HS: 0.05-100 ppm. 
COS: 0.05-100 ppm. 
CS: 0.05-100 ppm. 
CHSH: 0.05-100 ppm. 
N: Balance 

A user might typically find that pre-treatment of gas 
handling equipment, i.e. regulators, fittings, etc. with 
the above calibration gas would require about 24 hours 
and the waste of considerable quantities of the calibra- to 
tion gas. If the equipment is pre-flowed by the method 
of the invention, the time required for contaminants, 
such as moisture and traces of oil on surfaces exposed to 
such gases, to be removed and for such constituent 
gases to be absorbed by the metallic surfaces of such 
equipment can be reduced significantly. It has also been 
found that the treatment process of the invention can be 
accelerated by heating the equipment to roughly 150°F 
during the process; furthermore, if the equipment is thus 
preheated, the presence of moisture will be eliminated. 
The composition of the gas mixture used to pre-flow 

the equipment is not critical, but preferably the gases of 
significance are present in relatively high concentra 
tions, e.g. 100 ppm. With such a mixture, it is found that 
preflowing the treatment mixture through the warmed 
equipment for roughly 30 minutes, then trapping the 
treatment mixture within the equipment for approxi 
mately 2 hours is sufficient to react with surface con 
taminants and to reach the maximum absorption level of 
treatment mixture constituents in the metal surfaces of 
the equipment. The equipment may then be purged with 
a non-reactive gas, e.g. nitrogen, and packaged in this 
purging gas for shipment. Alternatively, the equipment 
can be shipped in the treatment gas. It was found that a 
typical reduction in start-up time is from approximately 
25 hours (the time taken for a new stainless steel regula 
tor to stabilize) to less than 20 minutes, when a similar 
regulator is treated using the process of the invention. 
Accordingly, a user of such a regulator has considera 
bly greater access to its use and does not waste large 
quantities of expensive gas mixtures, e.g. calibration 
gases, during stabilization of this item of gas handling 
equipment. 
An alternative to pre-flowing equipment intended for 

use in sensitive applications is useful where some 
change in the composition of the gases is permissible. In 
such cases the equipment can simply be pre-flowed and 
packaged in a non-reactive gas (i.e. one which will not 
affect the absorbed gas in the metal), typically nitrogen. 
It will be apparent to those skilled in the art that a cer 
tain amount of absorption of gas into the surfaces in 
contact therewith can then be expected; however, the 
pre-flowing nevertheless has the effect of cleansing and 
purifying the equipment as mentioned above, so that the 
user can be certain that there are no impure gases 
trapped within the equipment. 

It is thus shown how it is possible to prepare gas 
handling equipment of all types so as to prevent con 
tamination or alteration of relative proportions of gas 
mixtures. It will be apparent that there are numerous 
modifications which can be made to the method of the 
invention which fall within the spirit and scope of the 
following claims. 

I claim: 
1. A method of treatment of gas handling equipment 

intended for use with a specific gas mixture wherein 
said equipment includes metal surfaces exposed to said 
gas mixture and which comprises exposing the equip 
ment to a gas mixture having greater concentrations of 
selected constituents of said specific gas mixture for a 
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4. 
period of between two and forty-eight hours, so that an 
equilibrium absorption level of said constituents will be 
established in said metal surfaces exposed to said gas 
mixture, and packaging the equipment in an atmosphere 
of a gas which will not disturb said absorption level. 

2. The method of claim 1 in which said equipment is 
packaged with a gas mixture similar to that with which 
it is to be used. 

3. The method of claim 1 in which the gas mixture to 
which the equipment is exposed contains concentrations 
of at least one hundred parts per million of each of the 
said selected constituents. 

4. The method of claim 1 in which said equipment, 
having been thus treated, is packaged in a non-reactive 
gas. 

5. The method of claim 4 in which said non-reactive 
gas is nitrogen. 

6. The method of claim 1 in which said equipment it 
heated to between 100-200F throughout its exposure 
to the gas mixture. 

7. A method of treatment of gas handling equipment 
having metal surfaces exposed intended for use with 
specific gas mixtures which comprises: 

heating the equipment to a temperature between 
100-200 F; 

flowing a gas mixture of similar composition but of 
higher concentration of selected constituents 
through the equipment and for a period of at least 
20 minutes. 

trapping a quantity of the similar gas within the 
equipment and for a period of at least 2 hours such 
that at least a portion of said gas is absorbed in 
surfaces of said equipment exposed to said gas and 
contaminants on said surfaces are substantially 
reacted with said gas mixture; 

purging the equipment with an inert gas; and 
packaging the equipment in a sealed container con 

taining said inert gas. 
8. The method as defined in claim 7 wherein the step 

of flowing a gas mixture through said equipment com 
prises passing through said equipment a gas mixture 
comprised of at least each of the following constituents: 

100 ppm. NO 
100 ppm. SO 
100 ppm. NO, 
100 ppm. HS 
100 ppm. COS 
100 ppm. CHSH 
100 ppm. CS 
100 ppm. CO 

the balance of said gas mixture selected from the class of 
nitrogen or synthetic air. 

9. The method as defined in claim 8 wherein said gas 
handling equipment comprises one or more regulators 
and said specific gas mixture comprises a calibration gas 
having the following composition: 

0.05-100 ppm. CO 
0.05-100 ppm. SO 
0.05-100 ppm. NO 
0.05-100 ppm. NO 
0.05-100 ppm. HS 
0.05-100 ppm. COS 
0.05-100 ppm. CHSH 
0.05-100 ppm. CS 

the balance selected from the class of nitrogen or syn 
thetic air. 
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